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Now, CATV O Community Antenna TeleVision or CAble TeleVision[] is watched
as information infrastructure. But ingress noise exists as some trouble at the data
communication by CATV. We got information that ingress noise was increased by
magnetization of ferrite cores used in the transformer for the distributor or
directional coupler applying CATV. We found this phenomenon is related to

magnetostriction and developed new ferrite materials for applying CATV.
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Fig. 2 Frequency characteristics of impedance for ferrite core
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Table 1 Sample dimensions of experiment
Exp.No. oboooo hoooo IDOOO00
[} 3.0 3.0 1
0 3.5 3.0 1
[} 4.0 3.0 1
0 3.5 1.5 1
[} 3.5 3.5 1
0 3.5 4.0 1
0 3.5 4.5 1
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Table 2 Saturation magnetostriction of simple ferrite
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Simple ferrite A 1000 10°°0 A 1110 10°°0) A 00100 gooooo
ZnFe:0, O 0 O
MgFe:O. 010 02 06
MnFe;O. 025 04.5 o7 pooooooooon
CoFe.0, 0250 O 0110 Table 5 Evaluation method of electric properties
NiFe.O. 046 022 032 No. Parameter Instrument Condition
CuFe:O. o 0 1o . Initial LCR meter: 1000 Hall 1mA
FeFe,O, 020 87 ] 40 permeability:p i HP4192
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ADO0D0D0ODO0O0DO0DO0O0OD0OoDO0OmolDO0DDOOOD
D0000D0Fe:0:000000000000DODODODO
oooooooooboooooooo
ooooooooboooooooooboooooo

Curie
temperature: TcO O O

LCR meter:HP4192
Thermostatic chamber

Conform with
JIS C2561

Temperature factor
] of initial permeability:
aopiodppmO 00O

LCR meter:HP4192

Thermostatic chamber

-200 +200 +600 O
Conform with
JIS C2561

Distortion of

0 impedance

Impedance analyzer:
YHP4194
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[0 See below
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Table 3 Experimental composition and calculated saturation
magnetostriction of ferrite

No. Fe20s3 ZnO NiO CuO A sO
(mol%) (mol%) (mol%) (mol%) (x 10°)

1 47.2 30.0 14.8 8.0 Oo7.1

2 48.6 31.9 11.7 8.0 0o7.1

3 49.0 32.0 11.2 8.0 073

c 4 49.6 32.0 10.7 8.0 07.8
:% 5 48.6 32.3 11.3 8.0 0e6.8
a 6 49.1 32.4 10.7 8.0 0o7.1
% 7 49.5 32.5 10.2 8.0 07.4
a;) 8 48.3 32.8 10.9 8.0 06.3
= 9 48.8 329 10.4 8.0 0e6.5
10 49.3 33.0 9.9 8.0 06.9

11 48.3 33.3 10.5 8.0 05.9

12 48.8 33.4 10.0 8.0 6.2
Tg| 13 52.0 21.0 27.0 0.0 017.7
'% § 14 48.0 25.0 19.0 8.0 010.8
g g 15 47.5 23.0 21.5 8.0 0116
8 8 16 49.8 28.9 15.2 6.0 010.7

0 O O Calculated saturation magnetostriction
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Table 4 Manufacturing process of ferrite core

Process Condition
Law material Fe2030] ZnOLO NiOO CuO
Mixing Stirred bead millx O O
Calcination 9000 x 1.50
Milling Stirred bead millx O O
Granulation Binder:[0 wt%[) Granulator
Pressing 196MPa
Sintering 1,10000 x 1.500
Evaluation See table 5

[0 0 Sample dimensions
No.1 to 30 OD-h-IDO 30-7-20 (mm)
No.4 0 OD-h-ID0] 3.5-3-1 (mm)

00000000 D0OUOoDOMAX/BACK-GROUNDO
gboobooooooooooboooo
gooooougu0beUonoOoUOdlturnd O M
ogobooooooooooboooooooooon
000D000oo0DoO0o0o0oo0oDooO0obDoOoOogoBH
oooobooooooo

O0D0OYHPO4194A0 16085A TERMINAL
ADAPTERO 16092A  SPRIG CLIP FIXTURE
ooogoooooo0be ODUODDOOO turnO O O
goooooool6e092A00o0oooDoOogg
16092A0 00 0000350MmMOOODOOO0OoOd
0oobooo2,000kHzD D0 00D DODOO0OO0ODOOOd
ooooomm

"

Impedancel Q O O

T

1,000 1,500
Frequencyl kHz[O O

0
500 2,000
000Oo0o0Dboo0DoO0o0O0oO0Dooosood 2,000kHzO
Fig. 4 Frequency characteristics of impedance at

5000 2,000 kHz

ooobooobooboboooooooooobood
uooooboobooboouooobooboooon
O0D0O0OOobOkHzZO DO OO DOOO0.125kHzOD OO OO

ooom

37

000000 Vol.191 20030



OooooooooooodooNi-zZznd0Oooooooooo

ooooooooooDooooogs MAX*OO OO
oopDooooogooooogoekHzOoOogoooO
oooobooboooobobooouoobobooooao
2bkHzODOOOUOOOODUOUOUOODODUOOUDbDOOoOOOo
“ BACK-GROUND” DOoQoQO

0o0oooos MAX/OB+CO /20 0O DOOOO
0000000 0MAX/BACK-GROUNDDY OO 00O

B

\
\
\

Impedancel] Q 0 O

1/ A

@ <

0
810 820 830 840 850 860
Frequencyl kHzO O

O0000ooooooooOo0Oo0o00oooonnsokHzO

Fig. 5 Frequency characteristics of impedance [ Frequency
spanl] 50 kHz[J

® oooo

o.0oooooo
uobooboooobobooooobooboboobooo
ooooooo
00000000 OoDb-h-IDO 3.5-3-0 mm0 0 0 0O
Ooooov2kHz0 0000000000 767kHz0 0O
ooooooboooooobooooa
oomomoooooobooobobooobooo
ooobooooobooooboooooooooooao
oboooboooboooobobooooboboboooboooo
oboobooooobobooooboobooobooo
oooobooooobooooooboooooooooooao
oooooboobooooboooooooooooooao
ooooobooobooooooooooooooooo
oooooouooobooboooooboobooboooboo
ooobooooobooooobooooooobooooao
ooobooobooooooon

fo(Hz) O 0/
0.6x ODU2.1x IDOh
gooobooooooomiboboooooomO:
Ooooooooonono
Joboodooobobooooooooboooood
0000000 ooooooooooog
OONoOOOOOOOOO

38 oCooooo vol.lg 20030

OP4-3-1 OP3.5-3-1
0O 6
5 A —
(o] 5 A
0O
g ” Vo
S 4
°
<8
£ 3
OP3-3-1
2 "N
1

Outside diameterl] mmO [
Il Il Il Il

0
500 600 700 800 900 1,000
Frequencyl kHzO O

ooooooboooooboooooboooooonod

Fig. 6 Relationship between core outside diameter and
impedance characteristics
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Table 6 Measured values and calculated values from
formulasO0 0 O andO OO

No. Measure Calculated from O | Calculated from (O)
00 HzO 0 0HzO 00 HzO
] 793 852 787
O 772 767 766
O 706 681 727
O 864 767 967
u] 724 767 714
] 628 767 669
O 598 767 629
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Table 7 Results of experimental composition

No. st u i Tesn o | D MAXBACK-
(x 10%) GROUNDLT*

1 07.93 500 170 3.59
2 07.50 939 134 1.09
3 07.64 1,108 121 1.04
c | 4 07.91 1,401 119 1.33
:% 5 07.22 1,014 119 1.11
2| s 07.38 1,375 109 1.18
% 7 0751 1,606 109 117
2| s 16.68 978 113 1.17
Z |9 06.86 1,213 103 1.26
10 07.14 1,561 100 1.20
11 06.31 1,017 110 1.33
12 06.51 1,095 100 1.46
g s| 13 [021.49 330 0200 9.67
% ’§ 14 011.67 480 0 200 5.46
% gl 15 0 12.80 350 0 200 6.23
88| 16 [110.80 800 190 5.72

[0 O *1 Calculated saturation magnetostriiction
based on mol ratio of produced simple ferrite
*2 Initial permeability
*3 Curie temperature
*4 Distortion of impedance
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Fig. 8 Frequency characteristics of impedance for
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Fig. 10 Relationship between saturation magnetostriction and
distortion of impedance

O oooo

CATVOOOOOOOOOOOOOOOOOooooo
00000000000 00000000000000
00000000000 00000000000000
000000000000 0000000000000
oooo
0000000000000000000000O0O0on
0000000000000 00000000000o
0000000000000 000000000000
00000000000000000000000
000000000000 O000O0O0O0CATVOOOD
0000000000 D00000O0D0O000000O

0O0D000000Ne.DODDOOOOND50SO

0000 w500

000000 Ted 1700
000000000000 w00 5ppm/0
00000000 D0DONe.60000ODOONMI3DO
0000 mo 1300

000000 Ted 1100
000000000000 w0 5ppm/0

000000 Vol.1g 20030 39



OooooooooooodooNi-zZznd0Oooooooooo

oooo

00 0000000o0oooooooogCATVOOO
oooDgoodma0000

00 obo0:g0o0booon0,000omi1966n

0000DoooOooooDooogog (1986)

goood
Norikazu Koyuhara
ooooooboooogo

gooo
Satoru Tanaka
oooooboooogo

gooo
Makoto Kadowaki
goooooooooodg

gooo
Shirou Murakani

Oo000000 00000000 000000

40 o©oOoOOO Vol.1@ 20030



